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[ Abstract]  Objective To collect the results of peripheral blood lymphocyte subsets determination conducted in

[E&TE ] 52500 HIRHE F T I AW KT 2 Rk PR SR R BT 58 (20152X09501007-004 ) ; [ 5K & i F & PR T4
NIFEAE G VR N 201/ S SR A B B0 P/ Al M 2542 A M DAY 7 (2016 YFAO101503 ) 5 2 G 25 1 il B¢ o K i Q3 245 9
I R 22 2 VR A G SR R4 7 (20187X09201-017)
[1EEE N2 (1976—) , 20, 5 0, 2 WIS ) 2L PP, E-mail. 1828800241@ gq.com
SCHFAF (1981—) , 4, BIBFSE B, Wt BFSE 7 ) . 25 BREE BEAFSE . E-mail : wenhairuo@ nifde.org.cn  *3L[R45 —1E
[EEMEE 1B (1971—) 2o W58 0, 0L BF9E 0 - 25303 3598 . E-mail: yanhuo@ nifdc.org.cn
XUHE (1976—) , Z, EARZGIN T+ WFFE 07 1) B 25 4R IR Z 258 . E-mail ; liuli@ nifde.org.en ™ JL[EEAFEH



92

[ AR BE 2 2k 2019 4F 11 A58 29 556 11 )

National Center for Safety Evaluation of Drugs from 2007 to 2019 in accordance with Good Laboratory Practice (GLP) , and
establish reference ranges for corresponding normal values in BALB/¢ mice, Sprague Dawley (SD) rats, and cynomolgus
monkeys. Methods Peripheral blood samples were collected from animals and put into heparin sodium anticoagulant
tubes. Blood samples from 303 BALB/c¢ mice, 359 SD rats, and 460 cynomolgus monkeys were stained with different
combinations of fluorescent antibodies, and lymphocytes were classified and counted by their expression of CD3™, CD4",
CD8", and CD20"( cynomolgus monkeys only) using flow cytometry. For each species,the data were classified by gender
and age (rat and mouse) and then calculated for normal reference range and 95% confidence interval, respectively.
Results The range of CD4"/CD8" lymphocytes ratio was 1.07-8.59 in BALB/c mice and 0.54-11.67 in SD rats.
Ranges of CD4"/CD8" lymphocytes ratio and the percentage of CD3”CD20" lymphocytes in cynomolgus monkeys aged 3—4
years were 0. 35-4.22 and 1. 40%-51.99% , respectively. Conclusions

Classified counts of lymphocyte subsets provide

an important reference index for evaluating the immunotoxicity of biological products. The collection and establishment of

Chin J Comp Med, November 2019, Vol. 29,No. 11

relevant background data will facilitate more reasonable evaluations of drug toxicity.

[ Keywords]

reference value

AW SRR 25 W i b o e A 7R
R PTG AE R REVL L, A2
il it 7 = 2l SR R 3 e LA S g &R
HARE TR BE AR R R4 RIE RS
RE S5 AT BRGSO PR AR | ™ E B AT S AR
o 29 FE MR Y A SOR T3 R 1 2 Bk 5
I AR s B A ) ) S 9 R AU
2T AT B OCTE A I O 40 e i A
P REORE AR 1 AR 2 AR T X AT R e iR 0T =
HPUAPTRE S E R, RS 5 0i T iae, W T
W AN CD4" A CD8* F A P BUE A Ak 7 T I
WU AR FNARAPE G E BRFFH 25 AE (acquired immune
deficiency syndrome, AIDS) %55 % DI REA &A%
L0 SR I ;5 B = W 1 7 N S
EEL 40 STV 2 8 Ay Ml R 2 4 DA v i R A A
JETEMEPEAN T Bz — o LI bk T2 40 T A o 26
f1 45 CD3" CD4", CD3" CD8" 5 D3~ CD20" 4f
g,

AN K BRI B A 1 Sy i T 0 22 VP 3
YB Al FPR AL AR & 07 0 FEAT B 2
A I IR B 58 BT & 45 FE M Y ( Good  Laboratory
Practice,, GLP) 128 56 4% 4 T 2 37 9k 2 400 it S0 4 43 2%
R, A B TR R WA S T AU AR fe e
R, XS e e de e S P PEAL S M AT
A &1 T i 9 2 200 B ST i =G 0 2 25 (B A OG SRR
B B0 R R v e sh B A BR (A
It 100 H) 84 o3 B B — PR 51 AUH — e b
RO B 3 F 248 K s 10 15 s 8™
A, R B R /)N BRIk 2L 248 STV A XA T 2= %5 (B A
KB AN R] & 22 19 R SRR BT S (B

lymphocyte subsets; flow cytometry; cynomolgus monkey; SD rat; BALB/c mouse; peripheral blood;

FILA T 22 5, A DB AR LIP3 F R i
SHIREZR B IR T 40 B A 1 VT B, ASHF
GO E R 2592 PR I o 2007 4F 2 2019
AEAE GLP 4508 T JF R 14 A= Wy il i %2 4 MR VAR BF 58
HOR A 25 A B4 1Y BALB/c /N SD K BRI
A (7P e 5U) A9 CD3T CD4", CD3* CD8* FlI
CD3™CD20" (L&A ) Ao B, #2408 2 #1551 A (]
A3 N AR 22 AS [R]85l 0 ik 8 4 e S B 1 =
FAH, AR LY B g IR RS
S

1 ##7E

1.1 SREzHY

SPF/VAF 2 BALB/c /N3 303 H (2R H 10
TR ) ,SPF/VAF 2% SD KR 359 H (kA 11 5
WF9T) |, MEEAS 2 (T AR 29 5 ~9 J&#%) , /N BUAR
JE 2 25~40 ¢, KA 2 300~400 ¢, ¥4 A b
I IE A A2 S8 B ) HR A BR 2 F] [ SCXK (3E)
2002-0003 ][ SCXK (&%) 2012-0001 ][ SCXK ( &)
2016-00117], s sE AL [ SYXK (50) 2011
-0037 ][ SYXK ( 5) 2016-0045] 5F& 2 48 19 K B
FEH (KX TEX 1 : 460 mmx315 mmx210 mm) Fl/]N
REE (KxTExE: 350 mmXx 140 mmx136 mm) 4,
TFREE R 2~3 H/%E, 4T B4 Uk ) ) i
I, H Ol BB R kok . KBUR /N BRUR) 3R T TR
(20°C ~26°C ) [EIE (40% ~70% ) B &5 F , W5 JE
WA 12 h, B/ NEHE AR SR B 15 WK

S AL 460 L, BEESS 2 (AR 2 3
~4 % (KEZ3~5 ke, R AL 12 WWFSE) AT
PUEEAR R R SLEAT R A ] [ SCXK (HE) 2011
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-0001 ][ SCXK (#:) 2016-0001 ] 8¢k 5 W /R 8 4E
Y IR i 5% Jr A R BT 4E A ® [ SCXK (&) 2015-
00117, HaFE FA A L[ SYXK (F) 2011 -0037 ]
[SYXK (&) 2016-0045 |38 2% sh ¥ by A5 8958 H.
N (K xFE x5 :80 emx70 ecmx75 em) , PASEIRSE . 5
Y H RTOK, B RSP K e 45 RHFK R 4 150
g, ARG, BB SR TEIE (16°C ~26C) (H
MR (40% ~70% ) B ZAF T, WS R0 12 h, B/
i e AR SR K 8 IR

FITARIFGE 7 58 ¥ 2o [ R 245 1 48 A 1T sl
R SIS 3 ) A 142 B2 51 23 (institutional animal
care and use committee, IACUC) BY/E B & (IACUC
%5 K . IACUC-2008-023 . IACUC-2010-008 . IACUC-
2013-031, IACUC-2014-068, TACUC-2015-028 .
IACUC-2016-005, TACUC-2017-005, IACUC-2018-
001 ,TACUC-2018-058 , 5545 ) , F- 42 S 56 sh 4 s FH 1Y
3R AT NGB B AR,
1.2 FERKFSME

F AL P UL HE R ( BD Calibrite™
3-color, #lt 5 7347634 . APC bead, #lt 5. 80129) .
BALB/c /N R $L 4K FITC-CD8a ( Clone 53-6.7, it
5.3177592, 8152865 ) . PerCP-CD4 ( Clone RM4-5,
it 5. 8025572, 8194889, 8025572 ) . Hamster i
Mouse PE-CD3e ( Clone 145-2C11, #it 5. 6012949,
7158744 ) Fl £ 8 Mz H HT K FITC-CDS8 ( Clone RPA-
T8, 45 .5341673,5159821) .PE-CD4 ( Clone 1200,
#t 5. 7299836, 5313876, 5057543 ) . PerCP-CD3
(Clone SP34-2 lt*5-.8124735,6092584 ,7069961) Fl
APC-CD20( Clone 2H7, it 53291627 ) ¥JIly B BD
] SD K B L& CD3-FITC/CD4-RPE ( Clone
IF4. W3/25, dtt 5. 1113 ), CDSALPHA: Alexa
Fluor647 ( Clone 0X-8,4t5:0310) 14 H BIO-RAD ;1.
20 B 4 2 A Ay A (HE . 20161208) ik
iR S (L5 20150024 ) £ 2 — Bz DU 2, 1 4 (it
+5:20140328) W [ [ 24 48 A1, 5 % +h 2% b Wik ( PBS
5 . AD2016267, AD22391274) 1 | Hyclone ; £ %
HE (HIE45. 20170825 ) W [ [ 25 4 A1, fifi A 4
PBS #ii B 1% 09 0 H1 W, 3 % A0 4% 40 5 BD
FACSCalibur Jit 20 241 ML A, 53 #7 544 Cell Quest™
Pro; H-500FRS &5 B0 L
1.3 WNF*E
1.3.1  IffERgE

MW SR B W) B 34 ok H R 45 25 sh iy sl A

Pyl it i X REZE S Y8 | 4 8B 3h R AT i 7K
AN, WA 2 o ) I I T O 3G B B N (45 mg/
ke ) RIFE G 26 16 5 i K R ., £ 886 0 AS DR e el i i
FkCR M, 4R Eh PSR AE 41 0. 3~0. 5 mL, AL T
RSP IR, A EATERER 4 h ZW
52 U 285 0 E 3B
1.3.2  Fal e

AR CHUARLLA AN 50 WL Pk 4= ifmA
WA T IRAFEAR G FER G T 30
A3eh, FEREE TP A 1 mL A9 20 40 i 2407
FEIRAT, /N BURN I BRBE AR 11 24 figk i [R]85 o0 1~ 3
mm,ﬁ&@ﬁ#qxé’g 4~9 min, QIQEH@}E%%%E,
Pk 1000 r/min B> 5 min, 7 F3E 30 A 1 mL PBS
RO (BLOD AR B IR 5 i BEMA 1%
LR ERAME B, /N R BUREAR
LI HE 3000 ~ 5000 /SR EL 40 Y, B8 A 4E 5000
AR 40 L, 43 )3 B 4R 3k CD3" CD4” | CD3*
CD8* .CD4*/ CD8" Fl CD3™ CD20" ({ £ 4 ) fi4 itk
R N
1.4 SitEHZE

JITA EE AR R B AN R 434, 90 ek
{E A & /ME,  FH Kolmogorov-Smirnov ( IBM SPSS
Statistics ) K S0 FICHE 19 1IE A5, 24 80 52 1 A 0 A i
(XK ES, P=0. 05 i) 51 H HAF Y5 bl 25 (=
$) M 95% EA X T] 5 5048 43 A AN 52 IR AR (U
K, P<0.05 W), 43 il 4 34 19 43 7 %5 (B 25% |
50%F1 75%) o

2 #HR

T AN BE 1 BALB/c /N BRUAM A I CD3* CD4™ |
CD3*CD8" Il CD4"/CD8™ kL Ay 6 ( 3% 1) , Mk
By 45 B4y I N 45.45% ~ 85.86% . 12.73% ~
42.48% . 1.07 ~ 6.74; W1~ 53.27% ~ 84.15% .
8.95%~37.49% 1. 42+8.59, HEEFIMENE SD K B
44 €D37CD4 . CD3" CD8* il CD4"/CD8* i [l ( &
2)  HEVERIZE 3 51K 48. 26% ~84. 53% 16.35% ~
62.75% .,0.99 ~ 8.78; M P 34.06% ~ 86.24% ,
7.39% ~62.75% 0. 54=11. 67, £y 3~4 % S HErER
Wi B % CD3*CD4" .CD3"CD8" .CD4*/ CD8" Hil
CD3™CD20" i il (36 3) , MEPE LS J 43501 g 28. 42%
~72.83% 23.93% ~65.32% 0. 44+3. 04 1. 40% ~
47.91%; M Pk N 22.70% ~ 75.90% . 17.43% ~
65.13% 0. 35+4.22 9. 6% ~51.99%
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&1 BALB/c /MR T REL AN R 25
Table 1 Reference range of T lymphocyte subsets in BALB/c mice

%i” If‘jzs CD3*CD4* (%) CD3*CDS* (%) Ccpa*/CDs*
e KME Maximum value 85. 86 42.48 6.74
#%/IMBE Minimum value 45. 45 12.73 1.07
ZHHIEL Number of animals 152
Kolmogorov-Smirnov ¥ 55 P pys
Kolmogorogv—Smirnov P VZlugj(tvf iaile% zest) 0003 0-003 0.029
T _
Male - xts / / /
95% A5 X [A] 1B 95% CL upper / / /
95% E A5 X[ TR 95% CL lower / / /
25% 70.23 18. 14 2.78
50% 75.57 20. 72 3.55
75% 79.38 25.21 4.37
% RAH Maximum value 84.15 37.49 8.59
#%/IMBE Minimum value 53.27 8.95 1.42
ZHHE Number of animals 151
Kolmogorov-Smirnov ¥ 55 P pys
N Kolmogor(i»Smirnov P VZlug: ( tvf iaile% 3est) 0.034 0.200 0-003
Fliirje - xts / 22.71+£4.71 /
95% A7 X 8] _[-BR 95% CL upper / 23.47 /
95% B 1% XAl FBR 95% CL lower / 21.96 /
25% 69. 38 / 2.64
50% 72. 67 / 3.18
75% 77. 48 / 3.88
F2 SD KR THELIET#ZSEIER
Table 2 Reference range of T lymphocyte subsets in SD rats
J] 15 g ey
i’:l lizit’;S CD3*CD4* (%) CD3*CD8* (%) CD4*/CD8*
5 K{H Maximum value 84.53 62.75 8.78
f/IME Minimum value 48.26 16.35 0.99
% Number of animals 180
Kolmogorov-Smirnov ¥ 5 P pYe=z]
‘ Kolmog()roi—Smirnov P vtfu}f( tﬁ idif"t)est) 0200 0-200 0000
fﬂ% s 66. 46+6. 31 33.00+7. 46 /
95% A7 X.[8] 1B 95% CL upper 67.37 34.59 /
95% AR X[ TR 95% CL lower 65.56 31.41 /
25% / / 1.83
50% / / 2.18
75% / / 2.69
5 K{H Maximum value 86.24 62.75 11. 67
f/IME Minimum value 34.06 7.39 0.54
Zh¥%L Number of animals 179
K()lm()g()r()v—Smim()v K P {ﬁ( XX%) 0.200 0.200 0.000
s Kolmogorov-Smirnov Pvalue (two tailed test)
Female xxs 63.91+7.59 31.28+8.43 /
95% A5 X.[8] 1B 95% CL upper 64. 99 32.49 /
95% B A5 X [ TR 95% CL lower 62.82 30.07 /
25% / / 1.67
50% / / 2.06

75% / / 2.6
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Table 3 Reference range of lymphocyte subsets in cynomolgus monkeys

PE FEFR T HIEEHE T cell subsets B 400V & B cell subsets
Sex Indices CD3*CD4%(%) CD3*CD8*(%) CD4*/ CD8*  CD37CD20%(%)
% KAl Maximum value 72. 83 65.32 3.04 47.91
#¢/]MA Minimum value 28.42 23.93 0.44 1.40
%0 Number of animals 230 81
Kolmogorov-Smirnov ¥4 P AN
Kolmogor(i/—Smimov P leug:( tf Eaile?t)est) 0.094 0.200 0. 000 0. 000
pii2ds Fs 49.21+7.99 43.73+7. 83 / /
Male 95% A5 X [A]_1-BR 95% CL upper 50.25 44.74 / /
95% A5 X [8] F B 95% CL lower 48.18 42.72 / /
25% / / 0.94 14.92
50% / / 1.12 18.17
75% / / 1.38 22.83
& K{H Maximum value 75.90 65.13 4.22 51.99
#%/IMBE Minimum value 22.70 17.43 0.35 9. 60
%L Number of animals 230 81
Kolmogorov-Smimov 122 P AL AUZ) 0. 009 0. 007 0. 000 0. 008
Kolmogorov-Smirnov P value (two tailed test)
if Xts / / /
Female 959% {5 X il L FR 95% CL upper / / /
95% & 5 X [8] FBR 95% CL lower / / / /
25% 48.83 35.24 1.09 12.94
50% 53.74 39. 89 1.34 17.01
75% 58.25 44.57 1. 64 22.67

IR S EUE 5 A Ve 3T, SO AN R i A 80% ,CD3* CD8" 7> fii £ ' F 25% ~ 45%, CD4*/

P S S04 1) I U 4 I AR 4 AT 1 A 1 — 2B 43 A
L. BALB/c /INELIY CD3*CD4™ Bl 40 fi S vh T
60% ~ 80% , CD3* CD8" 43 i Z = H T 15% ~ 35%,
CD4"/ CD8" HLfHAE T 1.5~4.5 B IX [l YL [l (%
4);SD K LAY CD3" CD4" B /> i 4 b T 60% ~

CD8' WHZEH T 1.5~4. 5 (X JEH (£ 5) ;&
AR CD3* CD4™ 3 A 4 h F 40% ~ 60% , CD3”
CD8" /3 fii Z 44 T 30% ~50% ,CD4*/CD8* HL {5 £
#£hF1.0~2.0,CD3 CD20" 3 fi Z W T 10% ~
30% (% 6) , LR IHIA M2,

R4 BALB/c /)UK EL 2R R A A AR 21 1 L
Table 4 Overall distribution of lymphocyte subsets in BALB/¢ mice

PR CD3*CD4T X [H] (%) Bk (%) CD3*CD8* X[ (%) ik Al (%)  CD4*/CD8* [XJd] Bk Bl (%)
Sex CD3*CD4" interval ~ Cases Ratio CD3*CDS8" interval ~ Cases Ratio CD4*/CDS8" interval ~ Cases Ratio
40~60 7 4.6 <15 7 4.6 <1.5 1 0.7
60~70 40 26.3 15~25 99 65. 1 1.5~3.0 61 40. 1
o 70~80 88 57.9 25~35 43 28.3 3.0~4.5 73 48
Male 80~90 16 10.5 >35 2 1.3 4.5~6.0 11 7.2
/ / / / / / >6.0 5 3.3
4t Total 151 151 151
40~ 60 7 4.6 <15 17 11.2 <1.5 3 2
60~70 28 18.4 15~25 95 62.5 1.5~3.0 44 28.9
fren 70~80 82 53.9 25~35 36 23.7 3.0~4.5 71 46.7
Female 80~90 35 23 >35 4 2.6 4.5~6.0 29 19. 1
/ / / / / / >6.0 5 3.3
41t Total 152 152 152
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R 5 SD KRBT ik E 20 M A S A5 A 175 20

Table 5 Overall distribution of lymphocyte subsets in SD rats

PRl CD3*CD4*IX[H](%) B  f#il(%) CD3"CD8"XIul(%)  fil%k A5 (% ) CD4*/CD8* X [f] BI%C (%)
Sex CD3*CD4" interval ~ Cases Ratio CD3*CD8" interval ~ Cases Ratio CD4*/CD8" interval ~ Cases  Ratio
<50 1 0.6 <15 2 1.1 <l.5 15 8.3
50~60 27 15 15~25 28 15.6 1.5~3.0 141 78.3
T 60~70 104 57.8 25~35 107 59.4 3.0~4.5 18 10
Male 70~80 45 25 35~45 42 23.3 4.5~6.0 5 2.8
>80 3 1.7 >45 1 0.6 >6.0 1 0.6
AT Total 180 180 180
<50 9 5 <15 1 0.6 <l.5 33 18.4
50~60 42 23.5 15~25 28 15.6 1.5~3.0 127 70.9
s 60~70 96 53.6 25~35 86 48 3.0~4.5 10 5.6
Female 70~80 28 15.6 35~45 55 30.7 4.5~6.0 8 4.5
>80 4 2.2 >45 9 5 >6.0 1 0.6
AT Total 179 179 179
6 MM A0 M AR A3 A 15
Table 6 Overall distribution of lymphocyte subsets in cynomolgus monkeys
CD3*CD4* CD3*CD8* CD4*/CD8* CD3~CD20*
PRl XE(%)  Bi% Bl(%)  XIEI(%) g el %) X [i] Bg Bl(%)  X[E(%) BB (%)
Sex  CD3*CD4* Cases Ratio CD3*CD8* Cases Ratio CD4*/CD8*  Cases Ratio CD3°CD20* Cases  Ratio
interval interval interval interval
<30 3 1.3 <20 1 0.4 <0.5 3 1.3 <10 1 1.2
30~40 14 6.1 20~30 20 8.7 0.5~1.0 41 17.8 10~20 52 64.2
o 40~50 53 23 30~40 97 42.2 1.0~2.0 158 68.7 20~30 20 24.7
Male 50~60 120 52.2 40~50 94 40.9 2.0~3.0 25 10.9 30~40 7 8.6
60~70 37 16. 1 50~60 11 4.8 >3.0 3 1.3 >40 1 1.2
>70 3 1.3 >60 7 3 / / / / / /
41l Total 230 230 230 81
<30 1 0.4 <20 0 0 <0.5 4 1.7 <10 3 3.7
30~40 24 10. 4 20~30 6 2.6 0.5~1.0 82 35.7 10~20 47 58
‘A 40~50 99 43 30~40 64 27.8 1.0~2.0 133 57.8 20~30 25 30.9
Fﬂf:ie 50~60 83 36. 1 40~50 119 51.7 2.0~3.0 10 4.3 30~40 5 6.2
60~70 22 9.6 50~60 32 13.9 >3.0 1 0.4 >40 1 1.2
>70 1 0.4 >60 9 3.9 / / / / / /
41t Total 230 230 230 81
3 it 5 A AR R O AR IMASIN . ASBIFSEI L 12 4F

FIETEVE VO © 8 25 W 75 3L DR b oA )
SCER Y TG, T U A M0 (floweytometry
FM) G A1 i bk L4 40 2 0 8 A 2 B 2 D 52
Bz LIRS T B, 1207 R S g 2H A A I 2 A
tlﬁiﬁirg%\ngmu\ﬂju%ﬁ?iﬁ%ﬁmk.iﬂj
o S ML 40 i 2 YR DA 3 ) 40 2 D g
iRy INNIOEIEZ/ R NRSS: e ﬁzliﬁrﬂ%ﬂﬁﬁﬁﬁﬁﬁ
GIENEEATEANE SR PR S ¢ Wi ch-A T
TES 528 N I 37— TR W Sl ) A0 A i bk 2 40 i
FEIEH S5 00 AR T A I 5 O A7 78 7Y 1) &
FExF Wi AE e TEVEAE AT SCH B, 36 2 AN 4R
T 1R S0 23 SR 3 1 SR, DA 4 2 A= o ot
A AT BE e I 55 T BB A . ks
P 2H H0 A i 15 7 55 0000 I, A i 2 B A T

H 2%

TR H U A 5 2 B AN 25 T 5 B 1 s 5 2 sl g AR
IS B0 R IR EL 40 B I R A S 2 R BT B Yok
H 10 P WA STAIRGY , 5 500875 Rl AF SCkHRE i
ZW[Z&—II]O

CD3"CD4" 4 Bh/i75 S 40 i 3 B, 35 203 i 4
WA B PR Ol 1 5 R B K g8 N 48 I CD3Y
CD8" J& T 1 il / 4 Jfd B 40 A S B, AT 45 S5 5% g A
AN, HA PR R PR R mEE R
R0 CD4*/CD8" BN Z BRFh & A , -5 47 #% Fi- %'J
FREA K, W, 250 EE R 8 A,
AHFFE o & B BALB/c /N B, SD K BRI 2 8 4% 1)
CD4*/CD8"* i FEl 4+ 71k 1. 07 ~8.59 0. 54 ~ 11. 67 Fil
0.35~4.22 Ju[ XK, 54513114 22 5 2 8
Sk R i A B8 25 S R G Ok — 20 X i A 4
P DX R HEA I, 2 B[R] R & R 2 50 sh 1 1) 8K



R F A R A 2R 2019 4F 11 A48 29 45 113 Chin J Comp Med, November 2019, Vol. 29, No. 11 97

H.( 29 70% ~ 85% 2247 ) i T4 [R) DX (8] P, H 040 43
AT ) 22 5 B RK AR A5 X AN ) 0l A AN [)
TR ) AR 1) R L 200 6 S T 3 28 65 R L B AT
KIN3~5 % N EEBAFEMEYESIY CD3*CD4" 3
MIIRG T 1.5 ~2 & By S B EcE i R L ik 22
SIS AN AR Y 4~ T B R B 41
WEAREIY S R oA DL ) 22 Y B
2y 4 B Je AR e B, AR o T 25 90 e PR A 2 4
PEVFA I AR AW Ol 3~4 % AbFHEIT T AL
A R IR B B, Sl B T Ik EL 4f i (CD3”
CD4™ ) A5 Ak 1T 55 4y %) Bl 20 A i iR 25 4 1 A
XK, B IAE I LA S M 7 st 4 e st ] L T B
PR 2R T BE 2 1 AT R M ) 22 S i R R
B, B3R SCRkAE FH s e i 5, N HERR A B
AR = A

% CD3*CD4* .CD3*CD8" .CD4*/ CD8* Fll CD3"
CD20" 4, Ho e ik B 200 i % 750 X6 5 5 8 1 149 A= 40 i
i P B B M AT — R, SR T KR g 2
FARMGFAR B H s Tl 75 = 80 . AR R
20 ( natural killer cell, NK) A N2 T 40050 B 41
JHL A1 R B8 = R d B ) e e AN, mT S 3 CD16" 5%
CD56" Hll, 1R KR e (A% 0o 4 A, A1 ) i b
NK ()2 5t 0] [ 2R ) e pe ik ', i ik
CD40" Y B 20 B8 vT 380736 A 28 IR 20 B2 ( dendbritic cell
DC) I CD8 Y P B E Y MTe A4
X CDAO™ JF K 1) — R BN PRSI 2597, i SEA-
CD40 & RA RS P H EFFEERE 22 Al IR, ik
251 0B PEITEAG T N G TE CD40T B KA K, I
A IEAESE#E R CD19 ,CD20 1 CD22 x4 i )5 57
A& ( Chimeric antigen receptor, CAR) &1fif) T 41 i
TRIT AR e/ METR 1 S b B 40 i P s R 3R T R
AT SRR IE YT i Bl 22 A D PEAR
B, MMk CD19* .CD20* Fl CD22* 1Y itk I 41 i 3
TR B A LA R W A e L, AR
WCAEAR DCHIUE , o315 SR R

AWFFEFIE T RGOS T 12 4R K/
B KRR A A% 110 1 ] I 94K EL 4 B S R Y S A0
P, TR B RIS T 3T R R AR 1) /N BRI R R
P ECL 200 ST A T S A, 1 A A o I DR T 3 4
RIS f 2 ) o B S B Wk — e 25 1 sl
Xt S e e DI REIR S 2 iR S % MATH
M5 2 B ) B K B 40 B IV B Y S (AR B R
TE AR SO R R 2 3 ) SR BSR4 A ) o DE A S
REAEERE L,

S 3k

[ 1] Davda]J, Declerck P, Hu-Lieskovan S, et al. Inmunogenicity of

(2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

immunomodulatory, antibody-based, oncology therapeutics[J]. J
Immunother Cancer, 2019,7(1) :105.

Zhang J, Medeiros LJ, Young KH. Cancer immunotherapy in
diffuse large B-cell lymphomal[ J]. Front Oncol, 2018, 8. 351.
e, s/ GRS A AR A B R AT (] I
PRI 22635, 2017,22(8) :735-741.

Song K, Wu ZM, Peng LY, et al. Canine distemper virus
increased the differentiation of CD4* CD8" T cells and mRNA
expression of inflammatory cytokines in peripheral blood
lymphocyte from canine [ J]. Microb Pathog, 2019, 131. 254
-258.

Lisco A, Wong CS, Lage SL, et al. Identification of rare HIV—1-
infected patients with extreme CD4" T cell decline despite ART-
mediated viral suppression [ J ]. JCI Insight, 2019, 4
(8): 127113.

Zhang X, Su L, Huang H, et al. Coating with
Chitooligosaccharides enhances the Cytokine induction of Listeria
ianovii-based vaccine strain[ J|. J Pharm Sci, 2019, 108(9) :
2926-2933.

TN, R, WAk, % L% ABM CD3,CD4, CDS,
CD20 MR E (], b E R B2 2k, 2005, 15
(5) :287.

B, MR, BT, AF. MR AT A b A0 A A
B S S AT IR AN E S EIE )], R 5 IRR,
2015,12(22) :75-78.

TR, AR, B, S5 IR AR M R S e T A
TRARII[ )] 90 3hY 5 LR BE | 2018, 38(3) :236-238.
P, 1, Bhom. JURTHL X SZaa tE Il A A1 A I T bk 40 A
WAEHI]. T E LB A AR ,2009,19 (5) :38-40.
B, T, PN, S5 9006 WA Y = AR R Y
[J]. MATBTEE, 2010, 37(13) :2503-2505.

SRR, WG, TREAER, SE. BT b X2 T AR AN DU I I
L A0 Sy 3R T S B (A B VRl e [ 0] o [ S 6 ol A 2%
@&, 2006,14(1) :133-136.

35, B4 RN, A T A FRAE R R A AL IE B 2%
ERE ST I]. HE IR R IR, 2006,16(6) ;345
-349.

Hendrickx AG, Makori N, Peterson P. The nonhuman primate as
a model of developmental immunotoxicity[ J]. Hum Exp Toxicol ,
2002,21(9-10) :537-542.

Davis ZB, Vallera DA, Miller JS, et al. Natural killer cells
unleashed: Checkpoint receptor blockade and BiKE/TriKE
utilization in NK-mediated anti-tumor immunotherapy[ J]. Semin
Immunol, 2017,31.64-75.

Vonderheide RH. Prospect of targeting the CD40 pathway for
cancer therapy[ J]. Clin Cancer Res, 2007,13(4) ;:1083-1088.
Fry TJ, Shah NN, Orentas RJ, et al. CD22-targeted CAR T cells
induce remission in B-ALL that is naive or resistant to CD19-
targeted CAR immunotherapy [ J]. Nat Med, 2018,24 (1) ;20
-28.

Chappell CP, Draves KE, Clark EA. CD22 is required for
formation of memory B cell precursors within germinal centers

[J]. PLoS One, 2017,12(3) :el74661.

(F= HH#A)2019-05-21



